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@ Telecommunication system, in particular telephone system. 

@ The system comprises a plurality of intercoupled sub- 
systems (D6). Each sub-system (D5) comprises a control-unit 
(MCU} and at feast one peripheral module (PM) to which 
communication lines can be connected, A problem involved 
ts that when establishing a connection between two termin- T5 
als (TJ connected through the communication lines to the 
system a large number of data has frequently to be passed 
from and to the terminals. 

The data management becomes more effective and 
more economic with the control-unit {MCU) of each sub- 
system (D5) comprises a list of numbers inside the system 
and that on the basis of a number of a desired destination 
connected to a communication line provided by a source 
connected to a communication line it is determined to which 
sub-system (D5) the destination is associated. When the 
destination sub-system is a system differing from the source 
sub-system, the required [signalling] information about the - 
identity and characteristic of the source is transmitted to the" 
control-unit {MCU) of the destination sub-system, whilst the 
connection is passed on to the destination sub-system. The 
control-unit of the destination sub-system then analyses sard 
information and establishes the connection, as the case mav 
be. Y 




a. 

1U 



Croydon Ptjniinp Company Ltd 



EXT00075636 



01 61031 



Te 1 e c omimmx c 



ation system, in particular telephone system. 



10 



15 



The invention relates to a telecommunication 
system, in particular a telephone system comprising a 
plurality of intercoupled sub-systems, each sub-system 
comprising a switching system, a control-unit and at least 
one peripheral module, to which communication lines can be 
connected. 

Such a telecommunication system is generally 
known, in a telecommunication network of sub-systems found 
in industrial telephone exchanges the network is normally 
composed of independent sub-systems, each of which manages 
the variable (and semi-variable) permanent data of its own 
connections. It is often unavoidable that each data system 
must also comprise "global net data" such as routining data 
or data concerning presence or absence of teleprinters. 
Then consistency problems may occur when the network has 
to be approached as a whole by operational maintenance in 

order to change the data. 

A further problem is that in distributing 
interrelated data about the sub-systems the data management 
becomes particularly complicated, for example, by relation 
variations. It may then also occur that data relating to 
connections have to be taken from various places, which 
gives rise to delays and, moreover, brings about a higher 
input/output activity of the control-unit. 
25 The invention has for its object to provide 

a telecommunication system of the kind set forth in the 
preamble by which an effective and economic data management 
is created in a simple manner. The telecommunication 
system is characterized in that the control-unit of each 
3 ° sub-system has a list of numbers inside the system, that 
on the basis of a destination number provided by a source 
connected to a peripheral module via a communication line, 
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it is determined to which sub-system the destination is 
associated, which destination is connected to a peripheral 
module via a conasunication line, and that when the destinat- 
ion sub- system differs from the source sub-system the 
necessary (signalling) information about identity and 
characteristics of the source is transmitted to the control- 
unit of the destination system and the connection is passed 
on to the destination sub- system and in that the control- 
unit of the destination sub-system analyses said information 
and, as the case may be, establishes the connection with the 
destination. 

When the destination is diverted (for example 
in the case of a diversion for non-response) the destination 
sub- system transfers in accordance with the invention, 
the information about the new destination to the control- 
unit of the sub-system to which the new destination is 
associated through the control-unit of the source sub-system* 

It is advantageous when the sub-systems are 
coupled with multiplex lines, which inclucfe at least one 
channel for transferring information. 

It is furthermore advantageous for said channel 
to be a 6k k bit/s common channel signalling channel inside 
a 2 Mbit/s multiplex line. 

Embodiments of the invention and their advantages 
will be set out with reference to the drawing, in which 
corresponding elements are designated by the same reference 
symbols* The drawing shows in 

Fig* 1 a telecommunication system embodying the 
invention comprising three part systems, 

Fig. 2 a block diagram of part of a tele- 
communication system for illustrating rousing a terminal 
in accordance with the invention, 

Fig, 3 a block diagram of part of a tele- 
communication system for illustrating ringing when diverting 
a connection in accordance with the invention, 

Fig, k a block diagram of part of a tele- 
communication system for illustrating the operator^ 
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handlung of" an outgoing connection in accordance with the 
invention and 

Fig. 5 a block diagram of part of a tele-* 
communication system for illustrating the operator's handling 

5 of an outgoing connection to a non-free terminal in accord- 
ance with the invention. 

Fig. 1 shows a telecommunication system comprising 
three sub-systems DS 1J f DS 2 and D3^ The sub-systems are 
connected by inter system-line s 11^ 2 , a ^d Each sub- 

10 system comprises a switching network -SN and one or more 
peripheral modules PM serving to connect subscriber lines 
SL to the switching network SN concerned. Furthermore each 
sub-system comprises a control unit MCU, which is also 
connected to the switching network SN. To the subscriber 

*5 lines may be connected a telephone set, a terminal, 
a graphical display unit or a different end apparatus . 
In accordance with the magnitude of the system the switching 
system may comprise a single T stage or a TST (in general 
a TnST) network. 

20 The establishment of a connection between two 

terminals connected to the system takes place as follows* 
If a terminal Tg , the source terminal being connected to 
sub-system DS , desires a connection to terminal the 
destination terminal connected to sub-system DS^, the 

25 desired connection of the source is announced - in a further 
conventional manner - through the peripheral module PM^ 
to the switching network to the control-unit MCU of the sub- 
system DS^ The characteristics and the identity of the 
source and the identity of the destination are investigated 

30 in the control-unit MCU 1 . It is in particular assessed to 
which sub-system the destination is connected* For this 
purpose each control-unit has a list indicating which 
numbers are associated with which sub-system. If it is found 
that the destination is lying in a different sub-system 

35 

- in this example the destination is lying in sub-system 
DS^ - the control-unit MCV^ of the first part system DS ^ 
transfers the required information about the identity and 
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characteristics of source and destination to the processing 
unit of the sub-system with which the destination is asso- 
ciated (MCU^) * The transfer of this information is performed 
through the intersystem lines interconnecting the subsystems, 
in this example the intersystem line IL^. In addition the 
connection between the source and the destination sub- 
system is passed on, which means that a path is created 
from terminal via peripheral modules PM^ , through 
switching network SN^ and via intersystern line IL^ ^ to the 
switching network SN^ of sub-system S^. In sub-system 
a connection is then established between the destination 
and the input concerned of the switching system SN^. 
The establishment of this connection is in fact, for the 
sub-system S N^ nothing else than the establishment of a 
connection between two parts (source and destination) 
connected, so to say, to the same sub-system, since the 
sub-system itself contains all information required for 
making the connection in its own sub- system and owing to the 
further switching of the source sub-system the source is, 
so to say, displaced to an input of the destination sub- 
system. 

The intersystern lines may be multiplex lines 
having a transmission capacity of 2 M bit/s, subdivided 

into 32 channels of Gh k bit/s each* One (or more) of 

25 z v 

these channels is (are; reserved for the transmission of 

the (signalling) information, * 

Although Fig. 1 shows three sub-systems, the 

invention is not limited thereto: it may be fewer or more 

than three systems. It is also possible for the inter- 

system lines to be formed by a bundle of two or more 

parallel lines. Moreover, complete meshing is not strictly 

necessary . 

The idea of the invention will now be described 
more fully with reference to a few practical situations. 

35 

Fig. 2 shows the building-up phase on a trunk 
line TRK (connected to source terminal TC) , which is 
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connected through the peripheral module FM A of the sub- 
system D S A » the switching system SN^and the intersystem line 

lL iTI to the switching network of sub-system DS , After the 
AB «o 

control-unit MCU B of the sub-system DS^ has assessed that 

5 the destination terminal Eg is "free", the T stage forming 
part of the peripheral module of the sub-system DS^ applies 
through an input RT a ringing tone to a source T g . 
The destination gate itself provides the ringing note to the 
destination T^, The response destination terminal T^ is then 

10 the T stage of the peripheral module Pttg and switched on 

(indicated by broken lines in Fig, 3) bo that at the same time 
the ringing tone for the two parties is interrupted* 
If during ringing the destination terminal 
has to be changed. over in the case of non-response to the 

15 destination terminal T f D , which is associated with a 
different sub-system DSq, a situation as illustrated in 
Fig. 3 occurs. Through input RT of T stage of peripheral 
module PMg the source terminal T g is uninterruptly rung. 
The destination unit MCtL, of sub-system *DS_ transmit the 

20 new location of the destination terminal T f D to the control- 
unit MCU A of the source system DS A< This control-unit (MCU A ) 
transfers through the intersystem line IL AC the (signalling) 
information to the sub-system with which the destination T 1 ^ 
is associated and then switches further connection. The sub- 
25 system DS~ emits ringing current to destination terminal 
T'jj. When the destination terminal T 1 ^ responds, the reply 
signal is rapidly transferred to the sub-system B S A > after 
which in the switching network of the source system DS A 
a change-over takes place to the connection indicated by 
30 broken line. In the T stage of the peripheral module PM^ 
of the destination sub-system DS C the connection indicated 
by broken line is fixed. An advantage of this way of ringing 
is that the rhythm of the ringing tone for the source ter- 
minal T c remains unvaried, since the ringing tone continues 

35 

emanating from the sub-system BS^. 

Fig. k illustrates the outgoing intervention by 
an operator. The terminal T g and the source sub-system DS A 
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desire an outgoing (trunk) connection. In principle, the 
three parties concerned i.e* the source, the destination 
and the desired trunk may be located in three different 
sub-systems. Such a case is shown in Fig. k m The control- 
unit of the sub-system DS A , with which the terminal T s is 
associated, transmits in the manner described above the 
(signalling) information to the control-unit of the sub- 
system DS B , with which the operator OPR is associated and 
the connection is switched on so that the operator can 
communicate with terminal T g through the T stage of the 
peripheral module PM A of the source sub-system DS A , a path 
through switching system SN A , the intersystem line IL A _, 
a path through the switching system SN^ of the sub-systein 
with which the operator is associated, the T stage T_ of 
said sub-system ( SN B ) and the operator. The operator will 
then establish a connection to an outgoing trunk line TKK 
through the source sub-system DS^ to the sub-system DS C 
with which is associated the destination T^, in other words 
there is not established a direct connection from sub- 
system DS^ to sub-system DS C . Consequently this connection 
is formed by a path through the T stage T B of the peripheral 
module PM-g, to which the operator is connected, by a path 
through switching system SNg, the intersystem line 3X BA » 
a path through the switching system SN^, the intersystem 
line IL ac j a path through switching system SN C and finally 
through the trunk circuit TRK to the destination T^. At a 
response by the destination the dotted connection RUP 
(reserved ultimate path) is made in the switching system SN^ 
of the source sub-system It is also possible to switch 

in two steps: at a responce by the destination TUD first 
a dotted connection RPP (reserved provisional path) can be 
made in the operator sub-system DS^ and only then the 
connection RUP in the source sub-system 33S A . An advantage 
of this manner of building up an outgoing connect inn is 
that the connections are made so that the final condition 
is as simple as possible. Moreover, a rapid reaction to the 
operator handling is thus ensured. 
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Although the Figure shows the two different inter- 
system lines between the sub-systems DS^ and DS^ (i.e. 
and TL^.) this is not necessary; the connection may be ^ 
formed either by two channels on one multiplex line or by 
one channel on such a line designed for two direction 
traffic. Moreover, as stated above, the intersystem lines 
include one or more common channel signalling channels and 
a number, for example, 30 of communication channels. 

The Figure (Fig. k and also the Fig. 5 to be des- 
cribed hereinafter) does not show the control-unit forming 
part of each sub-system in order to avoid useless complic- 
ation of the Figure. Each sub-system comprises such a 
control-unit connected in the manner described in Figs. 1 
to 3. 

Fig. 5 shows a situation as in Fig. 4, in which 
the destination T-p is not "free", but . communicates with 
a third terminal T- associated with a further sub-system 
DS^. The connection is then built up as follows: First as 
described for Fig. h a connection is made between the 
sub-system B£>^ and the operator sub-system DS^ , Then the 
operator makes a connection both to the destination sub- 
system DS C and to the terminal associated with the sub- 
system communicating with the destination. For this purpose 
through a path in the T stage T^ of the peripheral module 
PMg, to which the operator is connected, the operator makes 
a connection to "add-on circuit AO". From the add-on circuit 
AO connections are made to the destination sub-system DS^ 
and to the tliird sub— system DSq (not directly), however, 
both through the source sub-system DS A . The connection of 
the operator to the destination sub-system is passed along 
T stage T , the switching system SN , the intersystem line 
IL BA , the switching system SN^, intersystem line IL AC , 
switching system SN^ , T stage T^ to the destination terminal 
Tjy The connection of the operator to the tird sub-system 
is passed for a large part through the same route i.e . 
through T state T^ , switching system SN^, intersystem 
line IL^^ , switching system SN^, intersystem line IL^^ , 
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switching system SN C1 , switching system SN D » T stage T D , 
a third terminal T £ . The operator then has the possibility 
to communicate simultaneously with the two terminals 
(Tjj and T E ) and with terminal T A separately. "When the con- 

S nection between terminals T D and T £ is finished (connection 
Pjjg falls off) then in switching system SNa, the source sub- 
system DS A thepath RUF (indicated by dots) is connected 
further so that the connection between source and destination 
becomes established. It is also possible to attain this 

^ connection of source and destination in two phases i. e , by 
first in the switching system of the opeator sub-system DS^ 
the path RPP (indicated in dots) is made and only then the 
path RHP in switching system SN^. 

The advantage of this building manner is that the 

15 final condition of routining is as simple as possible. 

It is obvious that the telecommunication system 
is suitable not only for transmitting call signals but also 
for carrying out also all kinds of data traffic. 
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1. A telecommunication system, in particular a 

telephone system comprising a plurality of intercoupled 
sub-systems, each sub-system comprising a switching system, 
a control-unit and at least one peripheral module, to which 
5 module communication lines can be connected , characterized 
in that the control-unit of each sub-system possesses a list 
of numbers inside the system, that on the basis of a des- 
tination number provided by a source which is connected 
to a peripheral module via a communication line, it is 
10 determined to which sub-system the destination is asso- 
ciated, which destination is connected to a peripheral 
module via a communication line, and that when 
the destination sub-system differs from the source sub- 
system the necessary (signalling) information about 
15 identity and characteristics of the source, is transmitted 
the control-unit of the destination system and the con- 
nection is made to the destination sub-system and that the 
control-unit of the destination sub-system analyses said 
information and, as the case may be, establishes the 
20 connection to the destination. 

2 # A telecommunication system as claimed in Claim 1, 

characterized in that when the destination is passed around 
by the destination sub-system, information about the new 
destination is transmitted to the control-unit of the sub- 
25 system with which the new destination is associated through 
the control-unit of the source sub-system. 

3. A telecommunication system as claimed in Claim 1 

or 2, characterized in that the sub-systems are coupled 
with multiplex lines including at least one channel for 
30 transmitting information. 

k m A telecommunication system as claimed in Claim 3, 

characterized in that said channel is a 6k kbit/s common 
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channel signalling; channel inside a 2 M bit/s multiplex 
line . 

5. A telecommunication system as claimed in anyone 

of the preceding Claims, characterized in that in an out- 
going intervention an operator connected to a sub-system 
differing from the source sub-system makes a first con- 
nection of the source sub-system to the operator sub-system, 
a second connection of the operator sub-system through the 
source sub-system to the destination sub-system and, in 
the case of response by the destination in the source sub- 
system, a connection is made between the source to the 
destination by shortcircui ting the source-operator and the 
operator-destination connection. 
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